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m^wi^P s T e . flas ^regularities from its 
^P^ation and is furthermore sub- 
b™toown and deiamination during 

£«W t^ rCa !f g of theZf 

S^? 6 P^ormance of the ship falls off, 

wita a freshly painted hull usually has a 
roughness between 75 ? m and 125 %J the 



the vessel and indicate the repeated^ of 
^fouling paints of low efficacy. Wtaxl 

range 0.8 to 1.8 knots and on 'doeKno- ^ 
repainting the speed is ^ hfSW! 

We have found an ana-fouling paint com- 



90 



SPECIFICATION A ".ENDED - SEt - i' 1 



PATENT SPECIFICATION 

© (21) Application No. 14723/74 (22) Filed 3 April 1974 

© (23) Complete Specification filed 2 April 1975 

10 {44) Complete Specification published 8 Dec 1976 

fs. (51) INT CL 2 C09D 5/16 

10 (52) Index at acceptance 

^ C3P 102 UD2A1A 11D2X 11K11 11K7 11K8 7D1D 

o5?^oJ K11 7K8 8D2A 8D2fi 2 8D3A 8D4 
8K11 8K7 8K8 E2 PC12X PC13A PC13B 
PCpC PC14B PQ.6A P<pi6B PC16C PC20C 
PC3 PC6B PC8B PC8C 
(72) Inventors ALEXANDER MILNE and 
GEORGE HAILS . 

(54) MARINE PAINT 



<") 1457590 

(19), 




10 



15 



20 



25 



30 



35 



40 



45 



t>&L THE INTERNATIONAL 

PAINT COMPANY LIMITED, a British 
Company of Henrietta House, 9, Henrietta 
Hace, London, W1A IAD, do hereby declare 
the invention, for which we pray that a Patent 
may be granted to us, and the method by 
which it is to be performed, to be particu- 
larly described in and by the following State- 
ment: — 

This invention is concerned with a top coat 
paint for application to ship's hulls. 

The growth of marine organisms on the 
submarine parts of a ship's hull increases the 
factional resistance of the hull to passage 
through water, leading to increased fuel con- 
sumption and/or a reduction in the speed of 
the ship Marine growths accumulate so 
rapidly that the remedy of cleaning and re- 
painting as required in drydocfc is too expen- 
sive to contemplate. The alternative which 
has been practised with increasing efficiency 
over the years, is to limit the extent of f ouline 
by applying to the hull a top coat paint incor- 
porating anti-fouling agents. The anti-foulinz 
agents are biocides which are freed from the 
surface of the paint over a period in concen- 
trations lethal to marine organisms at the hull 
surface. The anti-fouling paint fails only when 
the concentration of biocide available at the 
paint surface falls below the lethal concen- 
tration and with modern paints ud to two 
years of useful life is expected. 

The better anti-fouling paints are thus 
effective in delaying the gross infestation of 
hulls for considerable periods, but little 
attention has been given to overcoming the 
roughness of the paint film itself which 
increases over that period and is not eliminated 
on repainting. A top coat paint on a ship's 
submarine surface has irregularities from its 
method of application and is furthermore sub- 
ject to breakdown and- delamination during 
service, increasing the roughness of the hull 
so that the performance of the ship falls off, 
even when fouling is prevented. A new ship 
with a freshly painted hull usually has a 
roughness between 75 and 125 am, the 



roughness being the average height of peaks 
above troughs in the film as measured by the 
British Ship Research Association's (B.S.RA.) 50 
Wall Gauge. During the service life of a ship 
the roughness may increase to 500 to 750 
jum due to the onset of corrosion and 
deficiencies in the hull maintenance and paint- 
ing process. When the roughness increases 55 
from 75 to 125 pm initially to 750 am 
an increased shaft horse power of 40 per cent 
is required to maintain the same speed. 

Put another way, the speed of a smooth 
hulled ship may be reduced from 15 knots to 60 
L.i at tte same shaft horsepower as 
thehull acquires a roughness of 75*0 /an. 

The speed loss due to fouling and hull 
roughness was the subject of a paper by Mr 
t JS; Te F*? at me Usb °n Conference in July 65 
1972 and his results are represented in Figure 
1 of the accompanying drawings, which is a 
graph showing the importance of both pro- 
tection against fouling (which is itself a form 
of roughness) and the progressive long term 70 
roughening of the hull due to the breakdown 
of paint coats and the repeated recoating of 
the hull with conventional paints. In Figure 
1, the vertical axis shows the speed loss in 
knots at constant shaft horsepower and the 75 
horizontal axis the age of the subject vessels 
after delivery. The near-horizontal solid line 
shows die average performance of a number 
of vessels in the years following delivery and 
it indicates a loss of speed of approximately 80 
U.l knot/annum due to the growing inherent 
rougruiess of the hull due to the accumulation 
of defects in the paint surface despite periodic 
applications of paint coats. 

The branched sections of the graph show 85 
the effects of fouling on the performance of 
the vessel and indicate the repeated use of 
anti-fouling paints of low efficiency. When a 
null fouls the drop in speed may be in the 
range 0.8 to 1.8 knots and on 'docking and 90 
repainting the speed is recovered but only to 
the extent allowed by the inherent roughness 
of the painted hull. 

We have found an anti-fouling paint com- 



position which at lease preserves the shin's 

c^ C Lnf ^ of the *>P 

coat paint and which may in some circum- 

sgnces lead to an improvement in tea 
efficiency during service. 

According to the present invention a too 
coat paint for ships' hulls comprises • ^ 
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frim c °P° l y™* containing 

from more than 50 up to 80 per cent by 
weight of units of at least one trioreano tin 
salt of an plefimcally unsaturated SxyTc 
acid, the balance of the copolymer being units 
of at least one olefinically unsaturated co- 
monomer; 

(b) a substantially water-insoluble metalli- 
ferous pigment capable of reacting with sea- 
water to form a water-soluble metal com- 
pound, and 

J2a*' ^P 1 "*^ organic retarder for 
retarding the rate of ion exchange between 

rtfardef ^ S 

(i) has a solubility in sea-water at 25°C 
of not more than 5 parts per million 
by weight and is nrisdWe with the 
copolymer (a), 

(U> 5f°Q a nd 8U8ib,e VapOUr P 16 *""* at 
(iii) is present to the extent of at least 5 
percent by weight based on the weight 
of the tn-organo tin ion content of the 
copolymer (a). 

tinI h Ll ( ^- COat i. paint according to die inven- 
eZLZ^r a?ti-fouling action to be 

ltS m rdease organo tin 

.^smto sea-water. However, a unique pro- 

EfuL°I ±C - revealed in d ynamk t«ts 
/° tors we re evolved in sea- 
water at speeds of up to 40 knots, is that the 

EES?* P,anes 1116 surface > removing 

C ° mp0Sed 0f *e 
rf J ^ P ' W** 1 * roughened the surface 
™?^V paDeI by combin e PartiaJly dried 
paint film to give a 50 «m rouehness and 
^eveda smooth film again wi&S 
on the rotor test at a speed of 20 knots. These 
observations have now been confirmed^ 
Panels painted on ships-the panels have 
become smoother during the ordinary traffic 

S ^§- and ^ I" other assistance 
^dfetence w the performances of the 
top coat paint according to the invention and 
a conventional anti-fouling paint is fflusu^ed 

2 fi A " 2D * ^drawtagf All 
these four figures are cross-sectional views 
through part of the hull of a ship shoS 

ta ?£? P ^ 1,16 anti^orrosive STf 
and. the anu-fouling paint 3. Fieure 2 A 
W.O a newly pain&fhuU uiin^taown £S 
fouling coating and Figure 2B fhows mTsX 

18 months, where the anti-fouling agent dis- 



? C matrix has been 

leached from the coating by sea-water roi 
depth shown as a dottSl Une beTw^n the 
m. < 3 and 4. The outermost rSnTovS! 5 
a^ ^.P° te ntiaUy useful anti-fouling rcsion 

fn 'w^r g ** rf anti-fouhfg^em 

m lethal concentrations from that relitm to 

ensues SUrf3Ce ° f reei ° n 4 so 431 70 

wiSTtoi 0 ^'" 15 a , ship fresh, y paf °t«l 

a . top coat paint 3 according to this 

s riK ? VC l 3 P 6 ^' t0 P «™ paintf 
it? . u v * e ^-water, becoming fcmner 75 
and smoother as shown in Figure 21? m d» 
anti-fouling capability is unchanged ind no 

SWISS? deV ^ S ( ° ^e^e 

foulmgagents, is not new. Sudf coL?yn£« 
Pa « No^^ 3 No- 1,058,701 (U.S. 

that cW'of S ^yme^beS 85 
water-soluble when deplete tf Vu^S 

S° r t ntm l b y io » exchange w ? th sS 
water. We have found that the copoW** 

water which characteriS? A-. P ^' ng by sea " 
!UTS?tS e wTmTa!w a Sml^ P - 95 

^ <*nt, the organo tin ion may stiU be 

b^JuS ASS eSJr 
Je snip's hull inTwIy wfe^not^ ' '° 
hull T^tVZ***' or ^mainfuponS 

d«c„bed with reference to Figuros 2A and 115 
w^t/r^fth* 6 ^l 01 l on «ehangeW£ 

or tne coat is not reproducibly 
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improved. Neither is the smoothness improved 
when an inert pigment, for example titanium 
dioxide, is incorporated in the film. 
. The substantially water-insoluble pigments 
of this invention on the other hand produce 
water-soluble metal compounds on reaction 
with sea-water so that the pigment particles 
do not survive at the paint surface. The pig- 
ment also has the effect of inducing the overall 
planing which the relatively moving sea-water 
exerts on the paint film, minimising the 
localised erosion mentioned earlier in the con- 
text of known ami-fouling compositions. This 
unportant benefit is not easily explained. Pre- 
ferably, the pigment is present in an amount 
of at least 2.5 parts by weight per part by 
weight of the copolymer. y 

The combmation of a copolymer containing 
more than 50 per cent by weight of organo . 
fin sjdt and. the sea-water reactive pigment is 
itself an anti-fouling paint but of such short 
service life due tojts rate of dissolution in 
relatively moving sea-water, as to be 
uneconomic. We have found mat the service 
life of the film may be remarkably and adjust- 
ably extended by incorporating in the paint 
a hydrophobic retarder as defined. The pro- 
portion of the retarder in the composition 
must be at least 5 per cent by weight of the 
tri-organo tin ion content of the copolymer in 
the paint to achieve a minimum economic life 
expectancy for the paints; higher proportions 
of the retarder prolong, that expectancy. It is 
hkely that the retarder limits the rate of loss 
of me tri-organo tin ion from the paint film, 
but whatever the mechanism, the ternary com- 
position of this invention — organo tin salt co- 
polymer, a pigment reactive with sea-water 
and the hydrophobic non-volatile retarder— is 
an anti-fouling paint of adequate life having 
the valuable additional property of at least 
not causing an increase in the frictional drag 
of the ship's hull during its service life. 

The tri-organo tin salt of the oiefinically 
unsaturated carboxylic acid incorporated in the 
copolymer suitably has the general formula 
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fumarate. Examples of the salt come from 
pairing any listed anion with any listed cation. 

The copolymer also contains units of at 
least one ethylenically unsaturated comonomer. 
Substances suitable as comonomers are acrylic 
monomers, for example methyl methacrylate, 
ethyl acrylate, propyl acrylate, amyl acrylate! 
nexyl acrylate and the corresponding esters of 
methacrylic acid; acrylonitrile, methacrylo- 
nitnle, acrylamide and methacrylamide; and 
vinyl monomers, for example, vinyl acetate, 
vinyl butyrate, *vinyl chloride, styrene and 
vinyl pyridine. 

The copolymer preferably comprises meth- 
acrylate salts of the tri-organo tin and meth- 
acrylate and/or acrylate esters as the comono- 
mers.. 

The substantially sea-water insoluble pig- 
ment reactive with sea-water is exemplified by 
zinc oxide, cuprous thiocyanate, copper aceto- 
arsenite, cuprous oxide and -zinc chromate. 

The retarder is an organic compound with 
a water solubility of less than 5 parts per 
million by weight The organic compounds 
set out in the following List A, whilst well- 
known as plasticisers and common components 
of paint vehicles, are not retarders: 

List A— Solubility in sea-water (p.p.m. by 
weight) 
*Sextol phthalate 
Di 2 ethyl hexyl phthalate 
Dibutyl phthalate 
Tritolyl phosphate 
Di iso butyl tartrate 
Di butyl tartrate 
Iso butyl nonyl phthalate 
Di iso butyl phthalate 
Triamyl citrate 
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R 3 SnOOCCR' = CHR" 

where the three R groups are the same or 
different alkyi radicals containing up to 8 
carbon atoms or aryi or aralkyl radicals, R' 
» H or methyl. arid R" is H, or — COOSnR 3 . 
Thus ; the cation of the salt, R 3 Sn+, is exempli- 
fied by tributyl tin, tripropyl tin, triethyl tin, 
moenzyl tin, diethylbutyl tin, diethylamyl tin, 
diamylmethyl tin, triphenyl tin, tribromo- 
phenyl tin, diphenyitolyl tin, tritolyl tin, di- 
ethyl phenyl tin, ethyl diphenyl tin, octyldi- 
pnenyl tin and diethyioctyl tin. The preferred 
cations are those having three identical organic^ 
groups attached to the tin atom. The anion 
of the salt, — OOCCR'=CHR", may be, for 
example, acrylate, methacryiate, maleate or 



>50 
>100 
>100 
20 95 
104 
104 
>50 
100 
>200 100 

*(The word Sextol is a Registered Trade 
Mark)* 

The compounds of List B are examples of 
retarders and these are all hydrophobic 
materials of very low sea-water solubility: 105 

List B— Solubility in sea-water (p.p.m. by 

werght) r ~- - 

Methyl phenyl silicon fluid (Silicone 

Fluid DC 550 ex Dow- 

Cbrning Ltd.) <# j jjq 

Chlorinated diphenyl (*Aroclor 

1254 ex Monsanto Ltd.) <2 
CMorinated paraffin wax 

(a) *Cereclor 48 ex LCX Ltd.) <5 

(b) *(>reclor 70 ex LCI. Ltd.) <5 \\5 
Naphthalene <5 
Diphenyl ether <5 
Dichlorodiphenyl trichioroethane <l 
Low molecular, -weight polybutene 

(*Hyvis 05 ex B.P. Ltd.) <5 120 

*(The words Aroclor, CereclOr and Hyvis 
are Registered Trade Marks). 
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All these compounds have a negiieible 
vapour pressure at 25;C; in other worfsTy 
arenon-volaule at ordinary temperatures. 

The miscibility of a candidate retaider and 
the copolymer may be tested by dissolving the 
candidate and the copolymer in a conLon 
solvent, spreading the solution as a thin film 
on a glass plate and removing the solvent to 

i^n/ 5° M 1 T b S a ***** of bemee^ 
I and 2 .urn. ff the film appeals to the eye 

IL T a l*Sf « ^smitted light 

the retarder ,s misdble- with the copolymer 
for die purposes of" this mvention/X 
candtdate would fail if there was visible phase 
separation. F 

° n L 0t ^te such hydrophobic retarders 
may be employed in the topwat paint com- 
position. 

The benefit of .this invention is best brought 
out^in applymg the top coat composition in' 

°/ n ^ re ^ or to the 

^ 3,1(1 increasing the susceptibility of the 

f?omri,^ pIan ?L aCtio ? °* * e sea-water 
from the firsr applied to -the Jast coat. Thus 
the first applied coating should have the 
largest proportion of hydrophobic retarder in 

c*nf of the weight of the tri-organo tin ion 



1,457,590 



content of the composition. The next coat may 
haye from, say, 20 to 50 per cent and the 
outer coat the minimum of 5 per cent Thus 
the outer coat is planed early in the service 
life of the painted ship andrte suLe^uent 
coats later and more^ slowly ensuriS £ 
adequate anu-fouiing performance whiS 
obtaining early on the rewards of a smoothed 

fo^ff^^ 6 fl** 10 * n saJc component 
fprms from 55 to 65 per cent by weight of the 
copolymer and the ion exchan^ properties of 

E? JT lyme ^ in withmore or 

less of the retarder may be controlled to prJ 
vide respecnvely paints which are the lea£ 
susceptible and most susceptible to the^IaS 

See SC ™ er ^ t0 * ^ 
. The invention is illustrated by the follow- 
mg Examples in which parts and percentasl 
by weight unless omerwSe. stated g 

• . Example 1 
(a) Preparation of Copolymers containing Tri- 
organo Trn Salts 5 
Five copolymers of tributyl tin methacrylate 
and methyl methacrylate were made from the 
mixtures of monomers shown in Table 1. 



30 



35 



40 



45 



50 



55 



Copolymer 

Tributyl tin methacrylate 
Methyl methacrylate 



The same procedure was followed in poiy- 

S^f° h mXtUre ' namel y> 40 P 3 ^ ofthe 
mixture of monomers was dissolved in 60 parts 

* ^J*?? m 3 ration vessel equipped with 
olfL^of^^, 10 stents and 

£m J££ bc 1? oy i P** 0 * 1 ^ was added. The 
temperature of the solution was raised 
gadually over 10 hours, employing the cool- 
ing means as necessary to control the 
exomerm, to a final temperature of 110°C 
under reflux. The final solution viscosity was 
in the range 3 to 6 poises at 25°C. 

(b) Paints 

(i) Paints omitting retarder 

The Copolymers A, B, C, D and E were 
individually blended with other paint co£ 
sutuents as follows: 

36.1 parts of a 40 'per cent solution of the 

^ copolymer in xylene 

34.93 parts of ZnO 

10.92 parts of acicuiar ZnO 

0.7 parts of colloidal silica 

0.9 parts of bentonite 

0.4 parts of tributyl tin oxide" 
12.4 parts of xylene. 

Finally, the formulation was adjusted to a 
Sl^inrofty^. ^ ^ ^ by 



TABLE 1 

A B 

50 55 

50 45 



C 
60 
40 



D 

65 
35 



E 

70 parts 
30 parts 



Rotor Test 

The performance of the paints in relatively 
moving sea-water was tested in the apparatus 
illustrated schematically in Figures 7A and 7B 
of the drawings Referring to these Figures, a 
mild steel disc 1 having a diameter of 23^ms 
wss c 0at ed overall with a conventional anti- 
foulmg paint and overcoated in radial stripes 
2^witn the paints under test applied from aa 
applicator adapted to deposit a film of 20 «m 
JicloTess. The disc 1 was set aside to dry and 
the thickness of the stripes 2 was measured 
using the B.S*.A.'s Wall Gauge: all should 
theoreucaUy have been 6i ,um thick, but 
variations amounting to ±i am (which limits 
represent the measuring accuracy of the gauge) 
we i? fou P. d ™ some areas of some strips 2 

me disc 1 was mounted^ on a shaft 3 
dnven by an electric motor 4 and immersed 
ui flowing sea-water 5 contained in a vessel 
6 having an inlet 7 and an overflow 8. The 
peripheral speed of the disc 1 was 38 knots 

During this test, the stripes were planed 
away from the disc, in some cases to the 
extent that the underlying anti-corrosive paint 
was revealed. Tte rate ..of, removal was 
measured for each stripe: the plot of this 
rate against - the period of rotation shows a 
slightly accelerating rate early in test and a 
decelerating rate later in the test. From such 
plots it is possible to note or to extrapolate 
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the 50 D value (days of test elapsed for die 
loss of 50 per cent of the top coat paint film 
from the panel). 
The results of the rotor testing of the paints 
5 omitting the retarder are shown in Figure 3, 
the performance of a paint being identified 
by the code letter of the copolymer it con- 
tains: the periods of accelerating and 
decelerating loss which we noted and which 

10 would lead to slight curvatures in the plot, 
have been ignored as being within the limits 
of accuracy of the routine test and the rate 
of loss in each case is shown as constant. The 
importance of the test results is. the demon- 

1 5 strated difference in the susceptibility of paints 
to planing by sea-water. Thus the paint con- 
taining Copolymer A (50 parts methyl meth- 
acrylate/50 parts tributyl tin methacrylate) 
had thesmallest rate of loss (line A of Figure 

20 3) and in line with the increasing organo tin 
salt concentration in the Copolymers B, C, 
D and E show increasing rates of loss. * 
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None of the paints shows an ideal rate of 
planing and the large differences in the rates 
due to relatively small changes in the com- 25 
positions of the copolymers do not suggest 
that a commercial paint of reproducible 
planing properties can be formulated without 
a retarder. 

There is no known method of accelerating 30 
the loss of paint by planing and the rate of 
loss of the paint containing Copolymer A 
is too. slow (and has an inefficient anti-fouling 
performance, see this Example (c) (ii)). 



* TABLE 2 

Paints 1 2 3 4 5 

Dichlorodiphenyi trichloroethane 0 15 30 60 120* 

*per cent of dichlorodiphenyi trichloroethane based on the organo tin content of Co- 
polymer C. 



The paints were submitted to the rotor 
test as described and the results are shown 
in Figure 4, the plots being identified by the 

50 paint numbers. It will be seen that the pre- 
sence of dichlorodiphenyi tricMoroethane 
retards the rate of planing of the paint coating 
and that the effect increases with the concen- 
tration of the retarder. 

55 The retarder may be employed in propor- 
tions to compensate for batch-to-batch varia- 
tions of a chosen . copolymer to enable the 
manufacture of batches of paint having a speci- 
fied planing rate, or to formulate paints hav- 

60 ing a range of planing rates, all based on a 
single copolymer. 

(c) Ship Trials 

(i) Paint 4 of (b) (ii) of this Example was 
applied in four coats each of a dry thickness 

o5 of 75 jum to a panel; the surface of the final 
coat had . a roughness of' 85 fim measured by 
the B.S.RA.'s Wall .Gauge. The panel was 
fixed to the bilge keel of a tanker and after 
14 months was found to be free from fouling. 

70 Moreover, the paint surface was so smooth 
that the Wall Gauge could not detect a 
measurable roughness. The paint had been 
planed at a rate of approximately 10 urn/ 
month. 

75 ^ (ii) The same tanker also carried panels 
similarly painted with a Paint 1 containing 
Copolymer A instead of Copolymer C This 
paint was not smoother at the end of 14 
months and had not inhibited fouling. 

80 (iii) Paint 4, omitting the retarder, was 
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(ii) Paints containing Retarder 

Five paints were made according to the 
formulation in (b) (i), of this Example using 
Copolymer C in all five: dichlorodiphenyi 
trichloroethane, the retarder, was added in 
varying amounts to four of the five paints as 40 
shown in Table 2. ■ * 



carried on panels on the same tanker. The 
panel was free from fouling, but the rate of 
loss of the paint thickness was excessive at 
approximately 300 /tm/year. 

(iv) Eight areas of the same tanker's hull 85 
were painted with Paint 4 in five coats of 
different colours to a total dry coat thickness 
of 300 um. These areas remained free from 
fouling and were planed in the same way and 
to the same degree as the panels. However, 90 
the paint was applied over an already rough, 
paint surface and within 2$ months of the 
normal traffic of the vessel the areas showed 
isolated dots of the third and fourth coat 
colours showing through the fifth (top) coat 95 
colour. Sections of these dots were taken and 
the structure found is shown in Figure 6. The 
five coats of the top coat paint of this inven- 
tion are numbered 1 to 5; they cover old paint 
and a conical protuberance 6. It will be seen 100 
that the outermost coat 5 has been planed by 
the sea-water preferentially at the tip and 
shoulders of the protuberance 6 and that the 
next inner coat 4 has also been planed at the 
tip. The original state of coats 4 and 5 is 105 
suggested by the zones 7 and 8 defined by 
dotted and broken lines 9 and 10. 

The preferential planing of excrescences of 
the paint demonstrates how the top coat paint 
of this invention may r to, an extent compensate 1 10 
even for the gross roughness of the. surface 
to which it is applied. : 

(v) A paint formulated as Paint 4 of (b) 
(ii) of this Example but employing as the 
copolymer component, Copolymer D (instead 115 
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of Copolymer C), was applied as four coats 
to four rectangular panels each of 30X20 cm. 
case COat thickness was 300 . nm in each 

ir J^/ OUr Pan f h were attached to the bilge 
keel of a very large crude-oil carrier and one 
panel was removed after 9 months, another 

f£? V 3 ™*^* *e third after 18 months 
and the last at 22 months. 

The initial roughness of all panels was in 
the range 75 to 90 am: afte/X tria? aU 

cluJ° 1?°°^ 431 ^ B 'S.R-^s Wail 
Gauge could measure no roughness; Paint had 
been removed from the panels at the rate of 
?™ f V m month ^ all were free 
iS?' Panels similariy painted with 
convenuonal ana-fouiings and mounted with 
die test panels- were fouled with green aid 

^rfh"^ fr ° m . 13 ^ths onS aS 
a pand having a coating with no aiti-fouline 
properues was fouled within 9 months. 

(vi) The paint., tested on -the crude-oil 
carrier was also applied in two. 100 am coats' 
to the sides of a tanker and examined 6 



1,457,590 



6 

25 



months later. The flat bottom and 2 metres 
above the ana-fouling line were completely 
fouled with barnacles and tube worms, except 
for the area of the test coat which was com- 
pletely free from fouling. 

Example 2 30 
- J.,' * etar <ten5 of List B .above were 
individually incorporated as replacements for 
dichlorodiphenyl tnchloroethane in* paints 
made by the process and formulation of Paint 
3 of Example 1 (b) (ii). -The paints were 35 
submitted to Rotor Testing as ascribed in 
Example 1 and the rates of loss showed 
remarkably little difference due to changes in 
ttt^T^ Ae figure 5 summarises 

these findings: all the paints showed a rate 40 
of loss falling in the area contained by the 
broken lines 1 and 2; the rate of loss 3 of the 
paint containing no retarder and the per- 
formance 4 of a paint based on the Copolymer 
A and no retarder are included for comparison. 45 
Plot 5 is the rate of loss of Paint 3 Already 
recorded in Figure 4. 
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Example 3 
TABLE 3 
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Tri butyl tin methacrylate 
Tri - isopropyl tin methacrylate 
Triamyl tin acrylate 
Triphenyl tin acrylate 
Methyl methacrylate 
Methyl acrylate 
Ethyl Methacrylate 
Hexyl acrylate 
Styrene 

4 - Vinyl pyridine 
Acrylonitrile- . 

rlJSf* ^l**? ha Y in ^ compositions dis- 
closed in Table 3 and paints incorporating 
them were made in accordance with the pro- 
cesses described in Example 1. There was no 
significant difference in the properties of the 
points, but slight variations in the qualities 

SL filmf^ •° atS WCI f parent: in general 
n^ films having : a substantial proportion of 

™ bb «y materials than those in 

r^n^t COm ° nomer was ****** ester or 
acrylonitrile. In the Rotor Test of painted 
Panels, the paints all showed the same per- 
formance in combination with increasing pro- 
s' 15 * J Ich krodiphenyl tricWorolthane 
namely a reduction in the rate of planing 

£uZ:- C(yaXu ! g in datively moving sea-water, 
the results .indicated in 

WHAT WE CLAIM IS : — 
prising t0P Paint f0r ships> hulh com - 
(a) a film-forming copolymer containing 
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<* uiuts of at least one tri-organo tin 
1% ? ie£Dic fl ^aturated^boxyS 

acid the balance of the copolymer being units 

monomer* 1 ° nC olefinicaI1 y unsaturated co- 

(b) a substantially water-insoluble metalli- 
ferous pigment capable of reacting . with sea- 
water to form a water-soluble metal compound, 

(<0 a hydrophobic organic retarder for 
retarding the rate of ion exchange between 
^ater and the copolymer fa),**5£ ' 

(i) has a solubility in sea-water at 25°C 
of not more than 5 parts per million 
by weight and is miscibie with the 
copolymer (a), 

(11) has a negligible^vapour pressure at * 
ZD^ij, and - ~- . 

(in) iV present to the extent of at least 5 
Per cent by weight based on the weight 
ot the tn-organo tin ion content of the 
copolymer (a). - 
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formula gM ° 1111 sak ha * the general 



R^SnOOCCR^ca, 



weight of the co£tyn2 (?) 65 ^ «» 

Pr^n^^wheret^ * ° f 
seat iu an oH&^* 
JJ* per part by weightTthe^^ 
8- A top coat paint as claimed in any of 



the preceding claims wherein the retarder M 
■ a compound chosen from the faSfig 

which M in 

. as claimed .in f^PjJja 

^^jrfcii^ ~- 

Y * * G - W. JOHNSON, 

Fumival House, 
*^j^^Hoioorn, 
London, WC1V 6DE. 
Chartered Patent Agents, 
Agents for the AppHcants. 
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Printed for Her Mal^T^T— ^*Jor the Applicants. 
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